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The reason we square each deviation before summing is largely because 
of Reasons 2 and 3 listed on the previous page: We want to compute how 
far scores are from their mean without ending up with a solution equal to 
zero every time. Basically, we need to compute a positive value for variance 
that is not zero. Think of any solution to avoid this zero result as intention-
ally making an error. To minimize error, we need to ensure that the result 
we obtain is the smallest possible positive value—or the value with minimal 
error. The last characteristic of the mean listed in Chapter 3 showed that 
squaring each deviation before summing each deviation will produce the 
smallest possible positive solution. This is one reason for squaring devia-
tions: It provides a solution with minimal error.

Another reason for squaring is that we can correct for this by taking the 
square root of the solution for variance (we will do this when we calculate 
standard deviation in Section 4.8). This is not a perfect correction, but it is a 
simple and appropriate way to correct for squaring each deviation. Whether 
we have a sample or population of scores, these rules are the same: In both 
cases, squaring each deviation provides a solution with minimal error that 
can be corrected by taking the square root of the variance.

The Denominator: Sample Variance  
as an Unbiased Estimator
The population variance is computed by dividing the SS by the population 
size (N), whereas the sample variance is computed by dividing the SS by 
sample size (n) minus 1. Why did statisticians choose to subtract 1 in the 
denominator of the sample variance? The following example will illustrate 
the reason and demonstrate why (n – 1) improves the sample variance cal-
culation. Suppose we have a hypothetical population of three people (N = 3) 
who scored an 8 (Person A), 5 (Person B), and 2 (Person C) on a quiz. This 
hypothetical population has a variance of 6:
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We know that this population has a variance of 6. On average, any 
sample we select from this population should also have a variance of 6. 

TABLE 4.2  A List of Scores (left column) With a Mean of 5

The sum of the differences of each score from their mean is 0 (right column). The sum of the differ-
ences of scores from their mean will always equal 0.

x x − Mean

3 3 − 5 = −2

5 5 − 5 = 0

7 7 − 5 = 2

Sum of deviations = 0

FYI
The SS produces the smallest possible 

positive value for deviations of scores 

from their mean. The SS is computed 

in the same way for sample variance 

and population variance.


